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ABSTRACT 
The Effects of Awareness on Generalization and Incubation 
by 
Edward R. Lyon, Master of Science 
Utah State University, 1974 
Major Profess or: Dr. David Stone 
Department: Psyc hology 
v 
The purpo se of this study is to demonstrate the effects of awareness on 
experimentally indu ced anxiety. Forty colleg e undergraduates were conditioned 
with a mild elec tr ic shock as the UCS (unco nditioned stimulus) and a tone a s the 
CS (conditioned stim ulus). After conditioning, the experimental group was taught 
to discriminate betwe en the CS and si x oth er tones which were both higher and 
lower in frequency than the CS. The control group was not given these learning 
trials. After le arn ing to discriminate the tones, the experimental subjects had 
a higher GSR (Galv anic Skin Response) to the seven tones as compared to the 
control group. The discrimination process thus facilitated an association among 
the tones. This increase in anxiety was relatively greater with the passage of 
time as the expe rimental subjects also had a higher GSR to the seven tones 24 
hours after conditi oning compared with 30 minutes after conditioning. These 
increases, howeve r, were not significant in all cases. 
(45 pages) 
STATEMENT OF THESIS PROBLEM 
Origin and Nature of Problem 
Several experiments (Diven, 1937; Binda and Cameron, 1953) have 
demonstrated that after successive pairings of a previous neutral stimulus with 
an electric shock, the neutral stimulus will elicit a simular response as the 
shock itself. The above experimenters paired a mild electric stimulus with a 
word and after repeated pairings discovered that the word itself would elicit a 
similar GSR, a reflex of the sweat glands that appears in emotions and is 
measured by the electrical resistance of the skin as an indication of anxiety, 
as the shock itself. Thus, the previously neutral word had taken on the eliciting 
properties of the shock. 
With a delay in time after the conditioning trials, both of the above 
experimenters were able to demonstrate that the conditioned stimulus would 
elicit a higher GSR than when the conditioned stimulus was presented immediately 
following the conditioning trials. This phenomena has been classified, by Diven 
(1937) as the incubation effect. 
The effect of awareness, the ability to verbalize the CS-UCS relation-
ship, on the incubation effect has received some consideration in the psychologi-
cal literature. Golin (1961) found that those subjects who were told before con-
ditioning which stimulus would be followed by shock had a higher GSR reading 
30 minutes after conditioning compared with those subjects who were not aware 
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of the relationship. Haggard (1943) also found that those subjects who were 
aware of the stimulus-shock relationship showed more adaptation, that is, 
emitted fewer emotional behaviors, during the conditioning trials compared 
to those who were not aware. 
The relationship between awareness of the conditioned stimulus and 
generalization, words with simular meanings or sounds, from one stimulus to 
another has received little, if any, attention in the experimental studies. 
Verhave (1966) has indicated that the ability of the organism to dis-
criminate between two stimuli will reduce the amount of generalization and con-
sequently generalization is the result of improper discrimination training, con-
ditioning the organism to attend to differences between stimuli. It remains to 
be seen, however, if awareness training is the same as discrimination training. 
At the present time there is a definite lack of information concerning 
several effects of awareness on the incubation and generalization phenomenon. 
For example, it has been shown that subjects who are aware of the CS-UCS 
relationship before conditioning will have a higher GSR compared with non-aware 
subjects 30 minutes after conditioning. It remains to be seen, however, if this 
relationship will hold true for a longer period of time and with subjects who 
become aware after conditioning. 
The literature also fails to indicate what effect the ability to verbalize 
the relationship of the CS-UCS will have on the generalization phenomenon. 
Allegedly, the more common elements that are shared between stimuli will 
result in a higher degree of generalization. If awareness training is the same 
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as discrimination training, then it may be that awareness will decrease the 
amount of generalized anxiety as indicated by the GSR. This also remains to 
be seen as there is a lack of knowledge concerning this topic. 
The purpose of this study is to provide the information which is presently 
lacking in the psychological literature on this subject. 
Objectives 
1. To determine what effect awareness of the experimental contin-
gencies will have on the incubation effect 24 hours after condition-
ing. 
2. To determine what effect awareness of the experimental contin-
gencies will have upon generalization of experimentally induced 
anxiety. 
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REVIEW OF RELATED LITERATURE 
Diven (1937) was the first to investigate and report the concept of 
incubation. His study employed undergraduate college students as subjects, a 
mild electric shock as the aversive stimulus, and the GSR as an indication of 
anxiety. Upon entering the testing room, each subject was presented orally 
with a list of words which included "barn" and the GSR was recorded following 
the presentation of each word. After this base rate was established, the words 
were presented again, only this time the word barn was always followed by 
shock. After several conditioning trials, the words were presented again only 
this time there was no shock but the GSR was again taken after each word. At 
this point the subjects were divided into four different delay groups of 10 and 30 
minutes and 24 and 48 hours. As each subject re-entered the testing room at 
his designated time, the GSR was again measured following the presentation of 
each word. The results clearly indicated that the 10 minute delay group showed 
no increase in GSR measurement as compared with the GSR taken immediately 
after conditioning. The other three delay groups showed a significant increase 
and this increase in anxiety with the passage of time was labeled the incubation 
effect by Diven (1937). There was also a generalization effect as words which 
are usually paired or associated with non-related words. For example, the 
words "red" and "rural" had higher GSR measurements compared with words 
which did not show a relationship to the word barn. 
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Several writers including Goldstein (1960), Kalish (1954), and 
McAllister and McAllister (1962) have replicated the original study and have 
confirmed the incubation effect. 
This generalization effect has also been the focal point of several other 
studies. For example, Brotsky (1964) conditioned her subjects by following the 
word "car" with a mild electric shock. After several conditioning trials she 
discovered that specific makes of cars would elicit a simular GSR as the word 
"car" itself. Thus the eliciting properties of the conditioned stimulus had 
generalized to related words. Desiderado, Bulter, and Meyer (1967) conditioned 
rats to avoid shock by jumping into an adjacent compartment whenever a specific 
tone was presented. After several condition trials, the subjects were presented 
a range of tones which were both higher and lower in frequency than the tone 
which was followed by shock. They found a discernible relationship between 
the jumping behavior and the relationship of the tone to the conditioned stimulus. 
Those tones closest in frequency to the conditioned stimulus elicited more jumps 
than those tones which were farthest in frequency from the shocked tone. There 
was also evidence that only generalized fear increased with time, that is, the 
conditioned stimulus did not elicit more jumps with a delay in time but the other 
tones in the generalization gradient did elicit a higher rate of jumping. This 
aspect of generalization has also been reported elsewhere. McAllister and 
McAllister (1963) conditioned.rats with shock as the aversive stimulus, a tone 
as the conditioned stimulus, and jumping behavior as the operant. Twenty-four 
hours after the conditioning trials, a generalization test was conducted and they 
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also found that the conditioned stimulus did not elicit a higher rate of jumping 
with the passage of time. They did find, however, that the generalization 
gradient elicited a higher rate of jumping than the same generalization gradient 
presented immediately after conditioning. Mednich (1963) and Saltz and Asdouria 
(1963) also found that incubation to be a phenomenon involving a spread of anxiety 
rather than an increase in the subject's anxiety level. They concluded that w!1en 
the critical cue was identical between stress and test, no incubation occurred. 
Only when the trauma associated cue and the test cue was simular did the anxiety 
reaction increase with time. 
There has also been a limited number of investigations dealing with the 
relationship between awareness and incubation. Golin (1961), for example, 
divided male college students into two separate groups. One group was told 
before the start of the experiment which word was going to be followed by shock 
while the second group was unaware of this contingency. Each subject was pre-
sented with a list of words, one of which was followed by a mild electric shock. 
After several conditioning trials, the GSR was measured after each word. Each 
subject was then given a 30 minute delay period, after which, the GSR was again 
measured following each word. The results from the study indicate that the 
GSR increased as a function of time, the increase after the delay was greater 
when the subject was aware of the relationship between the word and shock, and 
adaptation to acquisition was greater when the subject was aware of the word-
shock relationship. The interpretation of the results supports the theory that 
incubation is a result of recovery from adaptation. The evidence for this was 
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the fact that adaptation and the increase after delay was greater for subjects 
aware of the shock word and those subjects who showed relatively greater 
adaptation also showed a greater increase after delay. The finding is con-
sidered consistent with the clinical hypothesis that repressed traumatic experi-
ences are capable of generating more affect than trauma accessible to conscious 
experience. 
Saltz and Asdourie (1963) has also proposed two other theoretical 
explanations for the incubation phenomena. First, they proposed that incompat-
ible responses may simply weaken with the passage of time which they referred 
to as the incompatible theory. Second, subjects may perform better with the 
passage of time because the stimulus generalization gradient of fear flattens 
with time. This is reported to be the generalization theory of incubation. 
The experimental literature indicates several aspects of incubation and 
generalization. Anxiety will increase with the passage of time and this increase 
is greater for subjects who are aware of the conditioned stimulus-shock relation-
ship. The literature also indicates that only generalized fear increases with the 
passage of time. There are, however, several questions which are left unan-
swered which this study will investigate. Specifically, what effect will aware-
ness after conditioning have on the incubation effect, and what wiJJ he the effect 
for periods of time longer than 30 minutes. Also, what effect will awareness 
have on generalized anxiety with the passage of time. 
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HYPOTHESES 
1. There will be a significant increase in GSR for the experimental 
and control groups immediately after conditioning with shock. 
2. There will be a significant increase in GSR, incubation effect, 30 
minutes after and 24 hours after conditioning for both experimental and control 
groups. 
3. There will be a significantly greater increase in GSR for the 
experimental group 30 minutes after and 24 hours after conditioning as com-
pared with the control group. 
4. The experimental group will show less generalization of anxiety, 
lower GSR to the non-shock tones, 30 minutes after and 24 hours after con-
ditioning as compared with the control group. 
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PROCEDURES 
Subjects 
The subjects for this experiment were forty undergraduate subjects at 
Utah State University enrolled in Human Growth and Development, Number 53. 
Participation in the experiment was on a voluntary basis and each student was 
given bonus points toward his final grade for the class. A sign-up sheet was 
posted on the class room door each week with the available times for participa-
tion. Each student was told in advance that the duration of the experiment 
would be 1 hour on the first day and 15 minutes on the following day. The 
specific details of the experiment were not given prior to participation but the 
subjects were told that the experiment involved a mild electric shock. Each 
student was also told he could withdraw from the experiment at any point. Both 
males and females were included. 
Apparatus 
A Wollensack model #C-156-0 taperecorder complete with headphones 
was used to present the instructions and tones to each subject. The tones and 
instructions were recorded on a reel of Scotch Brand recording tape directly 
from a pure tone generator. The purpose of the tape recorder was to ensure a 
uniform presentation to each subject. 
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The shock generator for this experiment was powered by four Penn-
light 1. 5 volt batteries with a manually operated switch. The round electrodes 
were made of solder and measured 1/2 inch across the diameter. The shock 
current was :measured at 1. 5 milliamps through 90, 000 ohms of resistance. 
The GSR was measured by a Packer-Hewitt model #100 GSR recorder 
with two copper electrodes also measuring 1/2 inch across the diameter. The 
measurements were taken by a needle gauge and recorded manually by the 
examiner. 
The experimental room measured 12 by 9 feet and was well lighted and 
ventilated. The furniture included a wooden table measuring 4 by 3 feet with a 
padded chair on each end for the subject and experimenter. The middle of the 
table was divided by a posterboard and obstructed the view of the subject from 
the experimental apparatus. 
Method 
As each subject entered the testing room he was seated at the table 
and the following paragraph was read aloud to him: 
The purpose of the experiment in which you are about to participate 
is to determine the effects of an aversive stimulus on learning. 
The aversive stimulus for this study will be a mild electric shock. 
It is completely safe, however. Participation in this study is on a 
voluntary basis and you can, if you prefer, withdraw at this point. 
Do you wish to continue? The duration of the experiment will be 
one hour today and 15 minutes tomorrow. 
All subjects for the experiment chose to continue and were asked to 
sign the following release form: 
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RELEASE FORM 
Mr. Lyon has explained to me the procedures of this study and I agree 
to voluntarily participate. I further agree that Mr. Lyon and Utah State Uni-
versity are to be released from any responsibility for this experiment. 
Date Name 
After the release form was signed each subject was requested to adjust 
the headphones and the two shock electrodes were placed on the subject ' s right 
two middle fingers by a strip of 1/2 inch masking tape. One drop of electrode 
jelly was placed between the electrodes and the subject's finger. The GSR 
electrodes were placed on the subject's two middle fingers on his left hand also 
with a strip of 1/2 inch masking tape. One drop of electrode jelly was also 
placed between the subject's fingers and the electrode. The experimenter then 
took his seat at the opposite end of the table behind the posterboard. 
Hearing test 
To ensure that each subject could accurately discriminate the tones 
used in the experiment a tone discrimination test was employed. The seven 
tones used in this test ranged between 1700 and 2300 HZ. The specific instruc-
tions given via the headphones were as follows: 
I would like you to listen to seven different tones. After each 
presentation would you please tell me if the tone presented last 
was higher or lower than the previous tone. Do you understand? 
The duration of each tone was 5 seconds with a 5 second pause between 
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presentations for the subject to respond. Any subject which did not correctly 
identify the seven tones was dismissed from the study. There was only one 
such subject. 
Pre-test one 
Each subject was then asked to listen to the same seven tones again but 
this time the subject was not required to say anything. The tones were pre-
sented for 5 seconds with a 14 second pause between tones. Immediately follow-
ing each tone a GSR was taken and recorded on the data sheet (Appendix A). The 
purpose of this first pre-test was to record any GSR which the student may have 
learned to the tones before the start of the conditioning trials. The specific 
instructions given to the subjects via the headphones prior to this pre-test were 
as follows: 
Now listen to these tones. You are not, however, required to 
say anything. There will be a pause before the first tone is 
presented. 
The purpose of this pause was to allow the subject to relax enough to ensure 
that any GSR was the result of the tone and not an extraneous stimulus. 
Conditioning 
Immediately after the first pre-test the subject was given the following 
instructions via the headphones: 
For the next 12 minutes you are to listen carefully to the tones which 
will be presented via the headphones. You are not required to say 
anything and shock will commence with this part of the experiment. 
The seven tones were presented randomly only this time the 2000 HZ tone was 
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followed immediately by shock. There were six sets of the seven tones thus 
each tone was presented six times including the 2000 HZ tone which was 
foll owed by shock. This was the only part of the experiment where shock was 
administered but this was unlmown to the subject. 
Second pre - test 
Immediately following the conditioning trials the seven tones were pre-
sented aga in but this time without shoc k . After each tone a GSR was taken and 
recorded on the data sheet. The purpose of this second pre-test was to measure 
the differe nce befo r e and after the conditioning trials for each subject to the 
seven di fferen t tones. 
Awaren e ss te st 
Imm edi ately after the second pre-test an awareness test was conducted 
to dete rmine if any subject could verbally state the relationship between each of 
tones and the tone which was followed by shock. The specific instructions which 
were given via the headphones were as follows: 
Now listen to the next seven tones and tell me after each presentation 
if the tone you heard was higher, lower, or that tone which was 
followed by shock during the last few minutes. If you are not sure, 
then guess. Do you understand? 
Each tone was presented for 5 seconds with a 10 second pause for the subject's 
r esponse. The purpose of this was to determine if any subject had become 
awa re of the relationship between the shock tone and the shock itself. Any 
subject who could discriminate the tones was considered aware and dropped 
from the experiment. There were five such subjects. At this point in the 
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experiment the subjects were divided into a control and experimental group. 
This was accomplished by assigning every other student, starting with the 
first subject to participate, to the experimental group and every other subject 
starting with the second subject to participate to the control group. 
Awareness training 
The purpose of the awareness training was to teach each experimental 
subject to discriminate the shock tone and whether each of the other six tones 
were higher or lower in frequency than the shock tone. They were given the 
following instructions via the headphones: 
Listen carefully to the ne:,,.,t tone. This is the tone which was followed 
by shock. (2000 HZ tone presented) Here it is again. Listen care-
fully. (2000 HZ tone presented) Now you will hear various frequency 
tones in sets of three. One tone will be higher in frequency, one tone 
lower in frequency, and one will be the tone which is followed by shock 
which you just heard. The shock tone will always be the middle tone. 
You are to verbally state after each tone whether it is higher, lower, 
or the shock tone. There will be a 5 second pause between tones for 
your response and the sets of three will be spaced 10 seconds apart. 
Since the shock tone was always the middle tone, the subject only had 
to discriminate the first and last tones. The reason for this was to start the 
discrimination training with a relatively simple task to insure that each experi-
mental subject would be able to learn the discrimination procedure. There were 
six such sets of tones. Immediately afterwards, the following instructions were 
given via the headphones: 
This time there will be only two tones in each set. One will be the 
shock tone and one will be higher or lower than the shock tone. You 
are to tell me after each presentation whether the tone is higher, lower, 
or the shock tone. Once again, there will be 5 seconds between tones 
and 10 seconds between sets. Do you understand? 
15 
The purpose of this was to teach the subject a finer discrimination between the 
tones and ensure that he could distinguish between the shock tone and the other 
six tones. All subjects were able to discriminate the tones accurately after 
this training period. The control group was also presented with the same tones 
and in the same order but were not given any of the awareness training nor 
instructions. They were simply asked to listen to a series of tones. 
Incubation period 
All subjects in both experimental and control groups were then instructed 
to take off the headphones, GSR, and shock electrodes, and told there would be 
a 30 minute pause before the start of the next part of the experiment. This 
delay period was to establish an incubation period for each subject simular to 
Diven's (1937) experiment. Each subject was given the March, 1969, issue of 
Look magazine. The purpose of the magazines was to regulate the activity of 
each subject during the incubation period. 
First post-test 
After 30 minutes the subject was again placed at the table and the head-
phones, GSR, and shock electrodes were placed in position. The subject was 
then given the following instructions: 
Now listen to these tones. 
The experimental group was given an awareness test (see Appendix A) to deter-
mine their awareness at this point in the experiment. 
16 
Even though the shock electrodes were in place, the subject was not 
told if there would be shock or not. This first post-test consisted of seven 
tones including the 2000 HZ shock tone. The other six tones used in the post-
tes ts were not the same frequency as the ones used during the previous part 
of this st udy. Thi s wa s t o detect the degree of generalization from the tones 
used during shock conditioning to the two post-tests. The GSR reading was taken 
and recor ded on the data sheet following the presentation of each tone. The 
subject was then ask ed to r eturn 24 hours later. 
Second po st- tes t 
The follo wing day the subject was seated at the table and the headphones, 
GSR, and shock ele ct rodes placed in the same position as the previous day. The 
subject was a sked to listen to a series of tones and once again was not informed 
if there would be a shock . The same tones were presented as in the first post-
test but in a r andom order. After each tone, the GSR was recorded on the data 
sheet . All experi mental subjects were given an awareness test which consisted 
of the sev en tones used in the conditioning period. Each subject was asked to 
state ve rbally if the tones were higher, lower, or the shock tone (Appendix A). 
The purp ose of this was to determine if the aware subjects were still able to 
discri minate the seven tones. 
The graph on the following page illustrates the design of the experiment. 
As can be observed, the only difference between the experimental and control 
subje cts i s that the experimental subjects received the awareness training while 
Hearing Pre-test 
Test One 
Control 
subjects x x 
Experimental 
subjects x x 
Differences 
between 
subjects NO NO 
GRAPH OF EXPERIMENTAL DESIGN 
Second Awareness Awareness 
Conditioning Pre-test Test Training 
x x x NO 
x x x YES 
NO NO NO 
Incubation First 
Period Post-test 
x x 
x x 
NO NO 
Second 
Post-test 
x 
x 
YES 
...... 
~ 
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the control subjects did not. All other conditions during the experiment were 
the same for both groups. 
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RESULTS 
As can be observed from Table 1, there is a discernible difference 
between pre-test one and two for both aware and unaware subjects in mean GSR. 
The other noticeable difference from Table 2 is the difference in GSR between 
the aware and unaware subjects during post-test two. The mean GSR for the 
unaware group actually decreased between post-test one and two while the mean 
GSR for the aware group increased. 
Unaware 
Aware 
Table 1 
Mean GSR for aware and unaware subjects 
at each measurement 
Pre-test 1 Pre-test 2 Post-test 1 
5. 0841 11. 8992 12.3782 
3.6638 12.8482 15.9664 
Post-test 2 
12.0673 
17.9496 
An analysis of variance was conducted on the test data between the 
first and second pre-test for both groups. As can be observed from Table 2, 
there was a significant increase in GSR for the aware and unaware subjects 
during this part of the experiment. This increase was significant at the . 01 
level for both groups. 
Table 2 
Analysis of variance between the first and second 
pre-test for both groups 
Source of Sums of Degrees of 
Variation Squares Freedom Mean Squares 
M (Unaware) 394. 78273 1 394.78273 
S (Subjects) 883.52947 16 55.22059 
MS (Interaction) 552.65222 16 34.54076 
Total 1830.96442 33 
M (Aware) 715. 76471 1 715. 76471 
S (Subjects) 374.39384 16 23.39962 
MS (Interaction) 205.80558 16 12.86285 
Total 1295.96414 33 
F. 05, 1, 16 = 4. 49 
F. 01, 1, 16 = 8. 53 
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F Value 
11. 429 
55.646 
An analysis of variance was also conducted on the test data for both 
groups between pre-test two and post-test one. There were no significant 
increases nor decreases in mean GSR during these periods for either the aware 
or unaware subjects. 
An analysis of variance was also conducted on the data between the 
aware and unaware groups for each of the pre- and post-tests. As can be 
observed from Table 3, there is no significant differences between the aware 
and unaware subjects except for the second post-test. The GSR for the aware 
subjects increased significantly at the . 05 level, while the GSR for the unaware 
groups remained relatively stable. 
Source of 
Table 3 
Analysis of variance between post-test one and post-test two 
for both experimental and control groups 
Sums of Degrees of 
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Variation Squares Freedom Mean Squares F Value 
M (First and 
second post-
tests) 11. 88625 1 11. 88625 
S (Subjects) 1482.35617 16 92.64726 
MS (Interaction) 625.76493 16 39. 11031 
A (Experimental 
Control) 381.18171 1 381.18171 3.544 
MA (Interaction) 22.36765 1 22.36765 
SA (Interaction) 1959.8 1285 16 122.48830 
MSA (Interaction) 648. 58971 16 40.53686 
Total 5131. 95932 67 
F. 05, 1, 32 = 4. 15 
F. 01, 1, 32 = 7. 50 
An analysis of variance was also conducted on the test data for each 
of the seven tones between pre-test one and two. The purpose of this analysis 
was to determine if the significance between pre-test one and two was evenly 
distributed between the seven tones. As can be observed from Table 4, there 
was a significant increase in each of the tones for both groups. The one 
exception to this was the unaware group for the 1650 HZ. There was no increase 
for this tone although there does not appear to be any reason for this difference. 
Table 4 
Significant differences between pre-test one and two for 
aware and unaware subjects for each tone 
Tone Aware Group 
1650 
1750 
1850 
2000 
2150 
2250 
2350 
*. 01 Level of Significance 
* *. 05 Level of Significance 
***· 10 Level of Significance 
Yes* 
Yes* 
Yes* 
Yes* 
Yes** 
Yes* 
Yes*** 
Unaware Group 
No 
Yes*** 
Yes*** 
Yes* 
Yes** 
Yes** 
Yes** 
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An analysis of variance was also conducted on each tone for both aware 
and unaware subjects between pre-test two and post-test one. As can be ob-
served from Table 5, there were only two significant increases and both of these 
were for the aware group. 
Table 5 
Significant differences between pre-test two and post-test one for 
aware and unaware subjects for each tone 
Tone Aware Group Unaware Group 
1650 Yes* No 
1750 No No 
1850 No No 
2000 No No 
2150 No No 
2250 No No 
2350 Yes** No 
*Significant at . 05 level 
**Signi ficant at . 01 level 
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An analysis of variance was also conducted on each tone between the 
two post-tests for both groups. As can be observed from Table 6, there was 
no difference between groups or tones except for the 1650 HZ for the unaware 
sub j ects. Here again, this exception is not readily explainable. 
Tone 
1650 
1750 
1850 
2000 
2150 
2250 
2350 
Table 6 
Significant difference between post-test one and two for 
aware and unaware groups for each tone 
Aware Group 
No 
No 
No 
No 
No 
No 
No 
Unaware Group 
Yes*** 
No 
No 
No 
No 
No 
No 
***Significan t at . 10 level 
Table 7 illustrates the results from the awareness test given the aware 
group 30 minutes and 24 hours after conditioning. 
Table 7 
Subjects in aware group correctly identifying each tone 
30 minutes and 24 hours after conditioning 
Number of tones 
correctly placed 30 minutes 24 hours 
7 
6 
5 
4 
3 
2 
1 
0 
8 
4 
3 
2 
4 
4 
7 
2 
24 
25 
DISCUSSION 
As can be observed from Table 1 on page 19 there was a significant 
increase in mean GSR for both the aware and unaware groups between pre-test 
one and two. Consequently, hypothesis No. 1 which stated that there would be 
a significant increase in GSR responses for both groups immediately after con-
ditioning compared to GSR response prior to conditioning was supported by the 
data. Conditioning the subjects with a mild electric shock did significantly 
increase their galvanic skin responses and this increase was significant at the 
. 01 level. 
An analysis of variance was also conducted on the test data for both the 
experimental and control groups although there were no significant increases in 
mean GSR between pre-test two and post-test one. An analysis of variance was 
also conducted on the data between post-test one and post-test two. Here again, 
there was no significant increase between these periods of time. Consequently, 
the incubation effect which has been reported elsewhere in the literature was not 
statistically confirmed by this study. Even though there was a discernible 
increase in mean GSR for the experimental group over the four periods of the 
experiment as illustrated in Table 1 on page 19, hypothesis No. 2 which stated 
that there would be a significant increase in GSR 30 minutes after and 24 hours 
after conditioni ng for both groups was not supported by the experimental data. 
Again referring to Table 1 on page 19, it can be observed that the 
experimental group had higher mean GSR measurements compared with the 
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control group for both post-test one and two. The difference between the two 
gr oups at post-test one was not significant although the difference at post-test 
two (24 hours after conditioning) was significant at the . 05 level. Consequently, 
hypothes i s No. 3 which stated that there would be significantly greater increase 
in GSR for the experimental group 30 minutes after and 24 hours after con-
ditioni ng as compared with the control group was only partially supported by the 
data. 
Refer r ing to Table s 5 and 6 on pages 22 and 23, it can be observed that 
there is no evidence to suggest that the GSR to the shock tone increased over 
time for eit her aware or unaware subjects. It can also be observed from these 
tables tha t the re were no significant increase or decrease over time for the 
other six tones use d in the experiment. Consequently, hypothesis No. 4 which 
stated tha t the experimental group would show less generalization of anxiety 
30 minut e s after and 24 hours after conditioning as compared with the experi-
mental group must also be rejected. 
As can be observed from Tables 4, 5, and 6 on pages 22 and 23, the 
two extre me tones, 1650 and 2350 HZ, did not consistently elicit the same GSR 
as the othe r tones. It appears most plausible to explain this in terms of the 
distanc e in HZ between these tones and the shock tone and not a result of the 
tones themselves . 
It is interesting to note the mean GSR for the control group over the 
four per iods of the experiment. There was a significant increase after shock 
conditi onin g but there was no evidence of an incubation effect for these subjects. 
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On the other hand, although not necessarily significantly, over the four measure-
ments taken during the study. Judging from the data, it appears that awareness 
is necessary if an incubation effect is to be demonstrated although the subject 
need not be aware during the entire procedure. As can be observed from Table 
7 on page 24, the experimental subjects were able to discriminate the tones 
accurately 30 minutes after conditioning but could not be considered aware 24 
hours later as they were not able to distinguish between the tones. 
This study also confirmed results by McAllister and McAllister (1963) 
and Saltz and Asdouria (1963) which indicated that the increase in GSR over time 
was an absolute increase over the entire generalization gradient. There was no 
evidence to suggest that the tone which was followed by shock elicited a higher 
GSR compared to the other tones in the generalization gradient 30 minutes after 
and 24 hours after conditioning. For the control group, the GSR remained 
relatively stable during both post-tests over the entire generalization gradient. 
The experiment al subjects, on the other hand, had higher GSR measurements 
with the passage of time but this was an overall increase in the generalization 
gradient and not an increase in GSR to the shock tone alone. 
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SUMMARY AND CONCLUSIONS 
The purpose of this study was to investigate the effects of awareness, 
the ability to verbalize the contingencies of the study, on the two variables. 
First, the effects of awa reness on the incubation phenomena was investigated 
for both a 30 minute and 24 hour time period after conditioning. Secondly, the 
effects of awareness on generalization or spread of anxiety 30 minutes after and 
24 hours after conditioning was explored. 
The subjects for the experiment were 40 college undergraduates 
enrolled at Utah State University. The apparatus consisted of a tape recorder 
with headphones to present the verbal material, a GSR recorder and an electric 
shock generator. 
As each subject entered the experimental room, he was given a hearing 
test to insure that he could hear the tones which were used in the experiment and 
immediately after a base rate was taken of his GSR measurements to seven 
different tones ranging in frequencies between 1 700 and 2300 HZ. There were 
seven conditioning trials during which a mild electric shock was administered to 
each subject following the 2000 HZ tone. Immediately after the conditioning trials, 
a base rate was again taken of GSR measurements. The purpose of this was to 
record what effect the conditioning trials had on the subjects' anxiety level as 
measured by the GSR. At this -point, the subjects were divided into two groups, 
an experim ental and a control group. The experimental group was taught to 
discriminate between the seven tones and specifically to discriminate the 2000 HZ 
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tone which was followed by shock. The control group did not participate in the 
discrimination learning task. After the awareness training, there were two 
incubation periods of 30 minutes after and 24 hours after conditioning. 
The results indicate that conditioning with a mild electric shock increased 
both experimental and control group's GSR significantly. The control group, 
those subjects who were not aware of the experimental contingencies, showed a 
relatively stable rate of GSR for the 30 minute and 24 hour delay. The experi-
mental subjects, on the other hand, showed a relatively stable increase for the 
30 minute and 24 hour delay periods. Consequently, the incubation effect was 
only observed for those subjects who could be considered aware of the experi-
mental contingencies while there was no incubation phenomena observed with 
the control group. The generalization phenomena was observed with both groups 
and this was a spread of generalized anxiety over the seven tones used in the 
experiment and not an absolute increase in anxiety to the shock stimulus. 
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Appendix A: Data Sheet 
TIME AGE 
-- --- ------
DISCRIMINA TION OF TONES FIRST PRE-TEST 
1) 1700 RESPONSE TONE GSR RESPONSE 
2) 1800 1) 2100 
3) 2000 2) 1900 
4) 1900 3) 2300 
5) 2200 4) 2200 
6) 2300 5) 2000 
6) 1700 
AWARENESS TEST (IMMEDIATE) 7) 1800 
TONE R ESPONSE 
1) 2200 SECOND PRE-TEST 
2) 2300 TONE GSR RESPONSE 
3) 1900 1) 2350 
4) 2000 2) 1850 
5) 1700 3) 2150 
6) 2100 4) 2000 
7) 1800 5) 1750 
6) 2250 
AWARENESS TRAININ G 7) 1650 
(AW ARE SUBJEC TS) 
TONE RESPONSE FIRST POST-TEST 
2300 TONE GSR RESPONSE 
2000 1) 1650 
1900 2) 2350 
1800 3) 2150 
2000 4) 2000 
2200 5) 1700 
2100 6) 2250 
2000 7) 1800 
1900 
2300 SECOND POST-TEST 
2000 TONE GSR RESPONSE 
1700 1) 1750 
1800 2) 2350 
2000 3) 2150 
2200 4) 1850 
2100 5) 2000 
2000 6) 2250 
1900 7) 2250 
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2300 AWARENESS TEST 
2000 30 Minutes 24 Hours 
2000 1) 2200 1) 1800 
1700 2) 2300 2) 1700 
2000 3) 1900 
--
3) 2000 
1800 4) 2000 4) 1900 
2200 5) 1700 5) 2300 
2000 6) 2100 6) 2200 __ 
2100 7) 1800 7) 2100 
2000 
1900 
2000 
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Appendix B: Galvanic Skin Responses for Aware Subjects 
Tones 
Subjects 2100 1900 2300 2200 2000 1700 1800 
First Pre-T est 
1 0 0 0 0 0 0 0 
2 4 2 6 10 5 2 0 
3 6 2 7 14 5 1 3 
4 0 0 0 0 0 0 0 
5 12 6 4 0 0 12 0 
6 2 0 1 0 0 4 0 
7 6 4 4 4 6 7 5 
8 3 5 3 4 4 3 3 
9 0 0 4 0 0 0 0 
10 11 6 8 10 0 0 0 
11 8 7 3 2 7 3 0 
12 6 5 6 5 2 3 2 
13 12 0 16 4 4 6 8 
14 4 6 4 3 2 3 10 
15 5 6 11 5 9 7 3 
16 2 10 0 2 0 4 0 
17 3 1 0 1 3 0 3 
Second Pre-Test 
2350 1850 2150 2000 1750 2250 1650 
1 0 0 0 0 0 0 0 
2 20 28 0 35 0 18 15 
3 3 3 33 15 24 11 23 
4 10 11 14 22 4 18 10 
5 0 12 35 -2 35 0 35 
6 1 0 32 14 2 10 0 
7 1 18 30 17 5 4 0 
8 0 0 35 0 0 0 0 
9 6 22 4 0 25 35 10 
10 11 10 14 5 20 5 6 
11 3 7 0 17 13 12 8 
12 9 30 35 26 22 18 13 
13 20 30 0 28 22 14 12 
14 10 30 15 35 34 0 12 
15 9 19 0 4 27 10 8 
16 12 31 0 22 21 19 12 
17 10 11 2 35 23 0 0 
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Tones 
Subjects 1650 2350 2150 2000 1750 2250 1850 
First post-test 
1 16 0 0 0 0 22 0 
2 30 13 29 32 7 9 3 
3 15 6 17 2 12 10 3 
4 30 20 21 20 25 18 22 
5 6 23 0 0 0 20 0 
6 20 17 24 17 15 6 12 
7 12 5 3 6 5 7 10 
8 11 14 4 10 4 0 0 
9 34 35 15 21 35 10 12 
10 34 34 31 6 15 18 30 
11 18 17 30 35 35 35 14 
12 7 15 20 5 5 9 7 
13 35 23 26 32 12 18 22 
14 0 0 35 35 32 0 35 
15 26 32 9 22 16 16 14 
16 35 33 30 37 37 4 10 
17 3 0 13 22 6 13 4 
Second e2st-test 
Tones 
1750 2350 2150 1850 2000 2250 1650 
1 37 12 14 23 22 8 13 
2 35 29 16 4 6 2 5 
3 17 13 16 33 7 14 33 
4 18 11 12 13 20 18 35 
5 16 35 0 16 35 35 22 
6 25 18 16 4 16 17 18 
7 13 12 15 12 11 8 4 
8 21 18 18 16 17 12 19 
9 14 10 0 37 0 0 35 
10 24 16 23 8 14 18 16 
11 22 10 12 3 30 15 20 
12 35 31 35 35 26 18 35 
13 0 12 35 12 16 13 22 
14 10 0 35 21 6 7 0 
15 29 28 35 5 6 10 30 
16 25 35 34 27 30 12 15 
17 22 19 20 18 18 14 21 
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Appendix C: Galvanic Skin Responses for Unaware Subjects 
Tones 
Subjects 2100 1900 2300 2200 2000 1700 1800 
First Pre-test 
1 11 20 4 5 9 16 15 
2 0 0 0 0 0 0 0 
3 2 0 1 2 1 0 1 
4 4 5 7 8 4 9 6 
5 5 7 4 5 6 4 6 
6 5 8 10 9 9 11 8 
7 12 16 16 10 4 26 20 
8 10 4 6 2 0 6 2 
9 0 0 0 0 0 0 0 
10 9 6 5 4 3 4 6 
11 4 12 10 4 10 7 12 
12 2 0 2 2 4 6 0 
13 5 8 5 7 11 6 4 
14 3 2 7 2 0 4 2 
15 10 0 0 0 6 0 0 
16 0 5 3 4 4 7 0 
17 15 11 0 0 2 0 0 
Second Pre-test Tones 
Subjects 2350 1850 2150 2000 1750 2250 1650 
1 13 10 19 14 23 16 19 
2 0 0 0 0 0 0 0 
3 0 0 0 0 0 0 0 
4 4 24 13 4 0 9 2 
5 12 10 13 15 18 12 10 
6 12 8 18 20 7 15 13 
7 12 25 15 15 10 18 22 
8 4 14 2 0 16 6 6 
9 18 0 0 0 0 6 0 
10 0 21 13 20 8 17 12 
11 0 1 0 1 0 0 0 
12 24 32 14 22 7 12 0 . 
13 28 32 33 26 16 18 12 
14 18 31 9 31 20 11 23 
15 15 20 12 10 15 12 20 
16 2 4 2 16 3 4 8 
17 35 29 37 4 37 37 31 
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Tones 
Subjects 1650 2350 2150 2000 1750 2250 1850 
First Post- test 
1 35 18 11 15 25 35 9 
2 0 0 0 0 0 0 0 
3 0 0 0 0 0 0 0 
4 15 14 30 10 18 5 10 
5 21 19 12 25 12 14 26 
6 14 15 24 12 291 17 18 
7 22 18 12 25 0 25 0 
8 30 30 25 30 30 30 30 
9 0 0 10 20 0 0 0 
10 14 23 8 7 19 7 10 
11 13 11 8 8 6 5 5 
12 6 6 0 0 6 7 0 
13 22 32 30 30 35 31 34 
14 9 5 15 5 3 4 2 
15 18 22 18 16 20 15 20 
16 18 3 16 0 12 8 2 
17 0 0 0 0 0 14 0 
Tones 
Subjects 1750 2350 2150 1850 2000 2250 1650 
Second Post-test 
1 30 16 20 26 30 35 35 
2 0 17 0 0 6 0 0 
3 0 1 0 0 0 0 0 
4 18 16 19 9 4 5 15 
5 26 35 20 22 20 24 26 
6 21 1 15 35 14 1 0 
7 20 12 27 30 14 10 12 
8 35 4 26 22 30 12 0 
9 27 12 0 0 0 12 0 
10 34 35 35 30 32 35 35 
11 4 3 0 0 0 0 0 
12 4 1 17 0 2 4 3 
13 30 24 32 35 32 30 10 
14 9 5 9 5 4 12 4 
15 6 13 10 0 0 0 0 
16 10 1 0 0 0 6 8 
17 0 0 0 0 0 0 0 
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